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fit ( f I lrive In the matter of 
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vide sed hese transmissions generally give three 
spr s fe I 1 one reverss but fourteen of the 
twent ne gasoline touring car makers showed ma 
es fitted h four speed forward and one reverss 
The six nder engine hile it has not increased 
i ¢ is I vertheless become a 
t l N firms exhibited cars of 
this type and one of them especially build 
SIX-C} ‘ rs during the present year, as 
it d st i The only firm producing air-cooled 
s it exhibited also had a six-cylinder machine, 
f I firm producing a two-cycle car showed 
a ree ider two-cy engine which is, of course, 
equivalent to a six-cylinder of the four-cy« type. The 
vet ‘ isting the engine cylinders in pairs is 
followed by twenty-two makers, while eleven showed 
i is inders d two exhibited engines 
cast ir p Low-tensi« make-and-break ign 
tior s ind the engines of but four makers 
Ther vere 0 so I popular-priced cars exhib 
ited as at e { nd Centrai Palace Show But five 
I turers s ed four nder touring cars, rang 
£ f 1 $1.8 d n to $1,400 The only 
otl rriced machines were a single-cylinder tour- 
ns it $950, and @ ft passenger buckboard at 
$ ry rge majority of machines ranged from 
. > { pi cet 
A t ng feature if the show was the exhibit of 
mot ! es in the basement A score of different 
makes of ichines were exhibited There were two 
makes ir-cylinder motorcycles, and one machine 
equipped t three-cylinder engine, the cylinders 
of 1 far e arral ment The majo1 
of tl I nes re fitted with single-cylinder or V- 
pe vines 
\ imber of commercial vehicles were shown in the 
basement mong them being a huge fire-hose wagon 
for the New York city high-pressure system The 
elect! ve les were also numerous, there being no 
less than eight different makes on view 
ENLARGING HONG KONG. 
A project is on foot for creating a new district at 
Hong Kong, on account of the present overcrowded 
condition of the city The Belgian Consul at Hong 


Kong writes that for a long time past the conges 


tior he ChineSe quarter at Victoria and the Euro- 
pean districts situated on the northern slope of the 
island is a subject which is occupying the authori- 


ties of the city at present. It appears that the build- 
ng ground is entirely occupied, and as to the native 
quarters, they are over-populated to a point where 
they present a permanent danger for public health 
On the other hand, the population is continually in- 

easing ind t is searcely possible to find an out- 


let on the other side of the bay, seeing that the 


ground hich lies nearest to the shore is taken up for 
a long time past A system of ferry-boats connect 
the shore regions with the center of the city With- 


in the town itself, the rents are increasing rapidly 


and the price of these is out of all proportion with 


the comfort and facilities which they afford These 


prices reach a point which is unknown in the other 


European settlements in extreme Orient In certain 
quarters they have increased four times their value 
during the last fifteen years. A prominent Italian 
resident of the colony claims to have found a solu- 


tion for all these difficulties, and he has recently 
applied for the rights of establishing an _ electri 
tramway line starting from Victoria and proceeding 
ipi 


to the suburbs, passing in tunnel through the pr 
tous part of town. The new traction line will end in 
the southern region where there is located a great 
extent of ground, and this will serve for building a 
new district As the site is favorahly located and 
receives the air from the sea, it will be free from the 
heavy air of Victoria which lies opposite the coast 
and is completely cut off by the mountain from the 
prevailing winds which come from the sea it is. 
quite probable that the present concession will be’ 
granted, and the idea is supported by the pres and 
is favored by all those who are suffering from the 
present state of affairs. Aside from the prevailing 
high rents, there is a lack of lodging houses, pen- 


sions, and good hotels, and no doubt the new district 


will supply these needs. 
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ENGINEERING. 
The Secretary of War has recommended the removal 
of what is known as Middle Ground, a series of ob- 


structions to the navigation of the East River, 1% 
miles to the east of Hell Gate. A depth of 17.8 feet 
has been secured over this ground by work initiated 
in 18% The Secretary recommends that this depth 
be increased to 26 feet at a cost of $1,733,080. The 
blasting away of the reef will remove a _ serious 
menace to the shipping which uses the inside route 


by way of Long Island Sound 


That the rate of excavation of the Panama Canal is 
greatly dependent upon the rainfall, is shown by the 
increase in the amount of material removed in Decem- 
ber over that taken out in November. During the for- 
mer month, when there was a precipitation of 11.66 
inches, the excavation amounted to 2,920,494 cubic 
yards. In December, when the total rainfall was 0.93 
inches, the total excavation exceeded that of November 
by 343,179 cubic yards and amounted in all to 3,263,673 
eubic yards. This is only 216,597 cubic yards less 
than the highest record, made in March last, when 
the total was 3,480,270 cubic yards. 


So serious is becoming the question of supplying 
ties for our railroads, that the Santa Fé system re- 
cently sent its manager of the timber and tie depart- 
ment on a tour to the Orient and Europe, to make a 
study of conditions It was learned, among other 
things, that three hundred years ago the Japanese 
government began to conserve its forests; and that, 
as a result of its foresight, Japan is now selling ties 
to railroads in this country and Mexico. There is a 
duty of twenty per cent on each tie imported into the 
United States. That we should be paying a twenty 
per cent duty on ties is one among many constantly 
accumulating evidences of the thoughtless extrava- 
gance with which our magnificent timber supply has 


been ruthlessly swept away 


The statistics of British shipbuilding during the 
year 1908 show that the depression of leading indus- 
tries was by no means confined to this courtry. The 
total tonnage of vessels launched in 1906 in Great 
Britain was 1,828,090 gross tons; in 1907,: 1,607,890 
gross tons were launched; but in 1908 the total fell 
to 902,756 gross tons. This, as compared with 1906, 

ing off of 50 per cent, and about 44 

yared with 1907. Well may our con- 

hipping World, speak of this as “an 
appalling declin and the most depressing, unprofit- 
able and unsatisfactory year in the history of this 


great British industry.” 


In a paper read before the recent road congress in 
Paris, H. P. Maybury stated that reliable roads suited 
to modern traffic would be secured by building them 


y as possible; reducing the camber to a uni- 


as strong! 
form 1 in 3; coating the surface with the best obtain- 
able har 
than 21. 
clean, hard gravel and chippings as the binding agent; 


1 material, gaging not less than 2 nor more 


inches, and thoroughly rolled; using only 


then cleaning the surfaces and applying a dressing 
of a heated tar compound; and finally covering the sur- 
faces thus treated with hard, clean gravel or granite 
chippings and thoroughly rolling with a steam roller. 
His experience has proved that such a surface is cheap, 
almost dustless, and provides good traveling for trac- 
tion engines and commercial motors and a good foot- 


ing for horses 


The general manager of the underground system of 
London, formerly general manager of the Public Serv- 
ice Corporation of New Jersey, who is now in this 
country, states that during the rush hour trains are 
run at closer intervals, namely 90 seconds, than they 
are during the rush hour on the New York subway 
The tubes, of which there are altogether about 100 
miles in London, vary from 80 to 180 feet in depth 
below the surface. They are served by large elevators, 
which are worked in connection with the train sched- 
ule by means of a system of signaling. There are also 
80 miles of subway, built, like our own Rapid Transit 
System in New York, just below the street surface. 
This system, much of which was built and in opera- 
tion over fifty years ago, was originally operated by 
Steam; but within the last few years it has been 


equipped for electric traction 


Gen. Allen, Major Squier, and Lieut. Lahm recently 
appeared before a Senate Committee and made a strong 
Dlea for the appropriation of $500,000 for the develop- 
ment of the aeronautical branch of the work of the 
army signal corps. The astonishing strides made by 
both the dirigible and the aeroplane during the past 
year have established the practical character of these 
Machines, consigered in regard to their military possi- 
bilities, Knough has been done to make it certain 
that aeronautics will figure largely in future mili- 
tary operations. Just how largely, or in what way, 
nt is too early to determine; but sufficient demonstra- 
tion has been made to render it imperative upon our 
Bovernment to keep abreast of the foreign powers in 
developing this new arm of the service, 
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ELECTRICITY. 

The tunnel under Washington Street, in Boston, has 
been equipped with a very complete telephone installa- 
tion which is open to the use of the public. There 
are twenty-four pay stations at the eight railway sta- 
tions of the tunnel. The booths are provided with 
the three-slot type of instrument, and are entirely 
automatic in their operation 

The British Meteorological Office has arranged with 
shipping companies to report the condition of the 
weather on the Atlantic by means of wireless tele- 
graphy. The ocean is divided off into numbered areas, 
and the number of the section is to be given with each 
report. This will enable the office to make more ac- 
curate forecasts of weather conditions. 

A Swedish transmission line has recently been in- 
stalled in which over certain sections a cable is used 
in which a hemp core is imbedded. It is claimed for 
this cable that the strain is distributed more uniformly 
than with a wire core. This cable is used only at road 
crossings and is calculated to overcome danger due to 
the line breaking at such vital points. 

The Health Department of Chicago has been making 
a series of experiments with various car-ventilating 
systems. Four different types of ventilators have been 
examined, and these have been described in their re- 
cent report, although the preferred system has not 
been indicated. The department has come to the con- 
clusion that ventilation is a necessity, and should be 
required on Chicago's railroads 

An interesting hydro-electric plant has been in- 
stalled on the Kerka River, in Dalmatia, Austria-Hun- 
gary, to generate electricity used in the manufacture 
of carbide. A novel feature of this plant is that in 
order to do away with transformers high-potential 
three-phase generators are used, producing electricity 
at 30,000 volts, which is fed directly into the trans- 
mission line. The latter is 21 miles long 

Under the new régime in the Turkish empire the 
restrictions on electrical apparatus, of all classes, have 
been removed. The government is planning to estab- 
lish a telephone service similar to its telegraph serv- 
ice. This is a very interesting illustration of the ad- 
vance of the Turkish government, which heretofore 
has had a particular dread of electricity owing to its 
connection with the word dynamo, which obviously 
must have something to do with dynamite. 

Electrical fireboats have been put into service in 
The boats are driven by two electric motors 
The current 


Chicago. 
operating independently the twin screws 
is supplied by generators direct-connected to steam 
turbines. Directly coupled to each generator set is a 
centrifugal fire pump. The particular advantage of 
using electricity for these boats is that the command 
of the vessel is entirely under the direct and imme- 
diate control of the captain. This is particularly im- 
portant in the congested Chicago River 

Our consul at Nantes, France, reports the use of the 
telephone in fishing in Norway. A special form of 
microphone is used, which is inclosed in a thin water- 
tight steel box, kept in communication with a tele- 
phone receiver on the fishing boat. By means of this 
apparatus, the fisherman is informed of the approach 
of fish by the peculiar sound produced in the instru- 
ment. A whistling sound indicates the approach of 
herring, while a sort of grunting sound announces the 
arrival of codfish in the neighborhood 

Consul-General A. W. Thackara, of Berlin, reports 
the following charges for wireless telegraph messages 
at German coast stations Besides the regular tele- 
graph rates of 5 pfennigs (1.19 cents) a word, mini- 
mum price 50 pfennigs (11.9 cents), there is a charge 
of 15 pfennigs (3.57 cents) a word, minimum 1.5 
marks (35.7 cents), and if the message is sent to a 
steamer which can be reached from the coast station 
an additional toll of 35 pfennigs (8.33 cents) a word, 
minimum 3.5 marks (83.3 cents), is charged 

One of the problems which has arisen in connection 
with the construction of the House and Senate office 
buildings in Washington has been a method of trans- 
porting Congressmen from their offices to the capital. 
A subway has been built, and it was first proposed to 
install a small electric railway in the tube. But the 
plan was abandoned because of the noise of such a 
system. It is now proposed to provide small rubber- 
tired electric cars, furnished with storage batteries, 
which are so constructed that they can be used for 
carrying freight when not otherwise needed. 

The government telegraph lines in France have 
adopted a system of charging only one centime or a 
fifth of a cent per word for messages dispatched at 
night. This rate applies to messages containing at 
least fifty words. In this way it is hoped to keep 
the wires almost as busy at night as in the daytime. 
The value to the commercial world will be that a busi- 
ness man can send by telegraph a communication, com- 
parable in length with an ordinary letter, and at but 
little over regular postage rates, with the assurance 
that the message will be delivered the very first thing 
on the following morning. 
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SCIENCE. 

The eighth moon of Jupiter, discovered only within 
the last two years, has been photographed at the 
Greenwich Observatory. The satellite has been photo- 
graphed but few times since its discovery and the de 
termination of its position now accords with previous 
computation of its position by astronomical methods 

An apparatus has been invented for measuring the 
elasticity and the hardness of India rubber The 
elasticity is determined by dropping a steel ball on the 
rubber from a measured height, H, and observing the 


to which the ball rebounds. The ratio - 

fei 
The hardness is de 
rubber 


height, h, 


is proportional to the elasticity. 
termined by forcing a sharp point into the 
The force exerted and the depth of penetration are 
recorded automatically on graduated circles, and the 
combination of these indications gives the degree of 
hardness. With this apparatus the relative value of 
various specimens of India rubber can be determined 
very easily and rapidly 

So large a quantity of copper is required to color 
canned vegetables thoroughly that the only safe rule 
is to prohibit the addition of copper salts absolutely 
The objection that this prohibition would favor im- 
ported canned vegetables, at the expense of the domes- 
tic product, should be met by a rigid inspection of im 
ports. The quantity of copper may be determined by 
incinerating the vegetables, leaching the ash with nitric 
acid, evaporating to dryness, dissolving the residue 
in hydrochloric acid, neutralizing the solution with 
ammonia, acidifying it slightly with hydrochloric acid, 
and precipitating the copper with zinc in a vessel of 
platinum 

In 1907 many specimens of Seltzer water were ex- 
Klein, who found that most of them 
micro-organisms. This 


amined by Dr 
contained numbers of 
result created some surprise, for carbonic acid under 


great 


pressure was supposed to be fatal to all bacteria. Dr 
Klein admits the germicidal power of carbonic acid, 
but finds that it acts very slowly in Seltzer water 
which may contain living bacteria four months after 
bottling. As a rule, carbonated waters are consumed 
a few weeks after bottling, and it appears impracti- 
cable to demand that they be kept long enough to 
insure self-sterilization. Consequently, English pro- 
ducers of mineral waters formed an association, which 
prescribes the precautions required to insure the pro 
duction of perfectly wholesome waters, and issues cer- 
tificates to members who adopt those precautions 
English bacteriologists find that the waters furnished 
by these manufacturers are perfectly wholesome, but 
they remark that the search for absolutely germ-free 
water is Utopian, for even distilled water becomes in- 
fected on the slightest exposure to the air. All that 
can be exacted is that perfectly pure water shal! be 
employed in the manufacture and that the process 
shall be so conducted that the bottled water shall con- 
tain no more bacteria than the water from which it is 
made. 

The extraordinary vogue of the pictorial postcard 
has resulted in the evolution of various projecting 
lantern devices, whereby the pictures resplendent in 
all their colors may be thrown like a transparent lan- 
tern slide upon a sheet. One of the latest and most 
successful of these has recently been perfected in Eng- 
land under the name of the “Fifax" reflectoroscope 
It is an ingenious device, and is intended to dispense 
with the necessity of preparing special glass slides 
for lantern projection. In general appearance it re- 
sembles the popular magic lantern, but instead of the 
light being transmitted through the condenser, slide 
and lens in a direct line, the image is projected upon 
the screen by reflection, as its name implies. The pi 
ture to be shown is placed at the back of the lantern, 
where a powerful beam of light of 3,000 candle-power 
is concentrated upon it by means of two reflectors, 
and the image is retransmitted therefrom through the 
lens onto the screen. The feature of this particular 
apparatus is the lighting system, whereby such an 
intense, powerful illumination is obtained Though 
designed for use with electricity, oxyhydrogen, petro- 
leum, or other lighting mediums, gas is recommended 
as providing the steadiest and most penetrating beam 


The burners are of a special high-pressure type, and 
fitted with incandescent 1 ind the projection 
is such that the reflection is as {1 and striking as 
if a high-grade glass lantern slide were used Not 
only ean picture postcards be projected in this man 
ner, but ordinary photographic prints printed by any 
process, as well as ordinary letterpress printing. It 
will be realized that the system not only appeals to 


those ho possess no knowledge of photography, but 
to the amateur in the latter art represents a consider- 
With the 
high-pressure incandescent gas system the cost of 


able saving in the preparation of slides 
operation averages about half a cent pe hour Ch 
picture transmitted can be projected for a consider 
able distance; but the brilliancy and definition natural 
ly decrease with the distance. 
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THE BRITISH ARMY AEROPLANE 

After ur ng on a series of experiments last Sep 
tember and October, the aeroplane designed by Capt 

KF. Cody, of the British Aeronautical Corps, was re 
modeled and has lately been give some further trials 
As first designed, this ma vas similar to the 
present aeroplane The dimensions of the planes 
were 40 feet me by 7 feet wide, and they were 
spaced 8 feet apart. Movable wing tips were arranged 
at the « is of the lower ] es, the horizontal rudder 
eins ‘ ont nd tne triangular vertical rud 
ler the ! ! is also a small triangular 

rtical irface al e the main planc at the center. 
rhe h made this machine were 04 feet on 
September 29. 200 feet at 10 feet elevation on October 
14, and 1 feet at ) feet elevation in 27 seconds on 
Oete I t the last flight the machine tipped to 
ol sid and as smashed when it struck the ground 

The planes of the new machine are about one-third 
longer than those of the old one, and the total weight 
‘ he i Ss some 00 pounds The same 50 
horse-powe ‘ nder Antoinette motor is used It 
is placed at the front of the lower plane in the center 
and drives two peculiar propellers located each about 
t feet on either side of it at the front edge, by means 
of chains The movable wing tips have been placed 
beside the horizontal rudder, so that they are prac 
cally extensions of it. One of these turns upward 
and the other downward when the steering column is 
swune from one side to the other, while a forward 
ind backward motion of the steering column turns the 
horizontal rudder The vertical rudder is placed at 
the rear as before, and is worked by turning the steer 
ing wheel The gallon gasoline tank is placed 
ibove the motor, and the radiator is located vertically 
behind the aviator’s seat which is back of the 
motor fhe motor Ss mounted upon a_ substantial 


hassis and strong springs are interposed between this 
chass ind the axles of the running gear for the pur- 
the shock when the machine strikes 


pose of absor bing 


the ground 


rhe most notable feature of this aeroplane is found 
in the two propellers These are of a peculiar type 
similar to that described in the SurpLemMEeNT of Decem- 
ber 19, 1908, by Mr. Sidney H. Hollands. The peculiar 
feati s that the blades are broader at their base 
than at their ends, the width at the base being 24 
inches, and the width at the outer end being but 5 
inches The length of the blades is about 3 feet. They 
are made of aluminium and are curved somewhat 
like a sugar scoop. Each one is mounted on a strong 
piece of steel tubing. Mr. Cody, as well as Mr. Hol- 
lands, both claim to haye found that a blade of this 
shape gives better results than the usual form of 
blade, which is narrower at the base than at the tip 
It is only in this respect that Mr. Hollands’ propeller 
resembles that used by Mr. Cody on the British army 
aeroplane In a letter to English “Aeronautics” Mr 
Hollands describes his propeller (with which he 
claims to have obtained a thrust of 26 pounds per 
horse-power) as having two “narrow-tipped blades of 

special conchoidal (or irregular crescent-shape) 
cross-section, set to pitch-angles of maximum efficiency 


; 
These angles, together with the other foregoing essen- 


tial features, were all separately determined by a long 
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peller is superior to those used on the army aeroplane 
and that it was designed some years before the pro- 
pellers of Mr. Cody 

According to a cable report, the first test of the 
remodeled aeroplane occurred on the 20th instant 
Two short flights were made by Capt. Cody success- 
fully, but the third one was terminated, after the ma- 

ine had traveled some 300 feet at a height of about 

feet from the ground, by the buckling of the hori- 
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Three-quarter front view of the aeroplane. 


ther ible tips at each end of the horizontal rudder, the motor and propellers, the three-wheeled chassis with buffer wheel in front, are all 


visible in this photograp! 


zonal rudder, and the aeroplane fell heavily and was 
badly wrecked. 
- — ee 

The Meeting of the Society of Automobile Engineers, 

On Tuesday of last week the Society of Automobile 
Engineers held a meeting at the Automobile Club of 
America in the morning, and in the building of the 
United Engineering Societies in the afternoon. The 
opportunity was taken to make some tests upon the 
dynamometer of the Automobile Club. A Fiat machine 
was first tested, and at a speed of 40 miles an hour, 
20-horse-power was developed at the rear wheels. The 
Benz racer, which obtained second place at the Grand 
Prix race at Savannah, was next tested, and on the 
second speed it attained a road speed of 65 miles an 
hour with the development of 100 horse-power. Dur- 
ing this test the drawbar pull rose as high as 750 
pounds. When it is remembered that the machine is 
fitted with four speeds, it can be seen that when 
traveling 9? miles an hour this machine must develop 
well over 100 horse-power 

At the afternoon session of the Society several pa- 
pers were read upon “Autogenous Welding,” “Stand- 
ardizing Motor Bearings,” “The Economics of Weight 
Reduction,” and “A New Type of Indicator for Gaso- 
line Engines 
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4 $500 Prize for a Simple Explanation of the Fourth 
Dimension, 

A friend of the Screntiric AMERICAN, who desires to 

remain unknown, has paid into the hands of the pub- 

lishers the sum of $500, which is to be awarded as a 




















End view of the British army aeroplane. 


lers in the front and rear 


e planes at the center and towar r Ihe 


the nd motor at the front 


edge, and the vertical gasoline tank and radiator between 





flag and streamers show the direction of the wind 


THE NEW AEROPLANE OF THE BRITISH ARMY AERONAUTIC CORPS. 


and caref of comparative experiments. The 
blades ha. \ t nd the pitch is 0.7 of the diam 

It most eff nt at high speeds (the driving 
torque being relatively very small), and the essential 


features of the design lend themselves to strength 
and rigidity It is constructed wholly of high-grade 
steel, and the 2 meters diameter type weighs 13 
pounds, with a factor of safety of six, at 1,200 revolu- 
tions per minute.” Mr. Hollands claims that his pro- 


prize for the best popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay 
reader can understand it. 

Competitors for the prize must comply with the fol 
lowing conditions: 

1. No essay must be longer than 2,500 words. 

2. The essays must be written as simply, lucidly, 
and non-technically as possible. 


4. All essays must be in the office of the Screntiri 
AMERICAN by April 1, 1909 

5. The Editor of the Screntiric AMERICAN will re- 
tain the small sealed envelope containing the address 
of the competitor and forward the essays to the Judges, 
who will select the prize-winning essay 

6. As soon as the Judges have agreed upon the 
winning essay, they will notify the Editor, who will 
open the envelope bearing the proper pseudonym and 
containing the competitor’s true name The com- 
petitor will be notified by the Editor that he has won 
the prize, and his essay will be published in the Scren- 
TIFIC AMERICAN, 
7. The Editor reserves the right to publish in the 
columns of the ScrentTiric AMERICAN or the ScrIENTIFIC 
AMERICAN SUPPLEMENT three or four of the more 
meritorious essays, which in the opinion of the judges 
are worthy of honorable mention. 

Prof. Henry B. Manning, of Brown University, and 
Prof. S. A. Mitchell, of Columbia University, will be 
the judges. 
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AERONAUTICAL NOTES. 

Wilbur Wright has gone to Pau, in the south of 
France, where he has been joined by his brother Or- 
ville. These two famous aviators expect to spend 
some time at Pau making flights and conducting ex- 
periments. The French company that is selling their 
machines already has orders for thirty-three in hand. 

Glenn H. Curtiss, our only other famous aviator and 
the first winner of the Screntiric AMERICAN Trophy, 
has left for Dr. Bell’s home near Baddeck, Nova Scotia, 
where he will aid the other members of the Aerial 
Experiment Association in conducting experiments 
with Dr. Bell’s tetrahedral-cell aeroplane (which is to 
be fitted with a motor and propellers) and also in 
making further flights with the “Silver Dart.” This 
fourth aeroplane of the A. E. A. has been fitted with 
runners so that, like the first one, it can be started 
on the ice. Before starting on his trip, Mr. Curtiss 
has completed the drawings for a new 4-cylinder, 
water-cooled aeronautic motor of about 25 horse-power 
and not more than 100 pounds weight. The first en- 
gine of this type will be built at once. 

The sheds of the Aeronautic Society at Morris Park 
now contain two new aeroplanes which are being work- 
ed upon daily. These are the 450-pound machine of 
Frederick Schneider and an aeroplane of nearly double 
this weight that is being built by W. R. Kimball. 
Both machines are of the Wright type and both have 
novel features. The former has a pivoted horizontal 
surface in the rear above the vertical rudder in addi- 
tion to the usual front horizontal rudder. An Adams- 
Farwell revolving-cylinder motor of 36 rated horse 
power and but 98 pounds weight drives two 68-inch 
propellers in opposite directions. A third propeller 
can be used in the center between the other two if 
this is found desirable. There are three control wheels 
for operating the various rudders. Mr. Kimball’s ma- 
chine has a row of eight 4-foot propellers placed be- 
tween the planes and extending nearly their entire 
width. These propellers are driven by a wire rope 
in the same manner as on this experimenter’s heli- 
copter, and the same 50-horse-power, two-cycle motor 
that was used on this machine is to furnish the motive 
power. This is the first application of multiple pro 
pellers—i. e., of more than two or three—to an aero 
plane, and it will be interesting to see how this method 
of propulsion (which is claimed to be more efficient) 
works out in actual practice. 
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TAXIMETER FRAUDS. which is operated by the movement of the car, and The various makes of taximeters in use in New 
BY ROGER B. WHITMAN the other by a clockwork. One or the other of these York city differ somewhat in their action, and famili 
When the taximeter was first introduced into New two wheels actuates the counting mechanism, that arity in the reading and possible misuse of one may 


York city, the cab-using portion of the population was 
more or less familiar with its workings through hear- 





say, and expected at once to receive the benefits that 
were being derived from its use in the European cities 
This was not immediately the case, and the complaints 
of overcharges were more frequent than with the older 
system of payment. Even after an experience of two 
years, it is common to hear complaints made of the 
service; and it is very generally supposed that it is 





because the chauffeurs have methods by which they 






can handle the instrument in such a way as to defraud 
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VACANT 


the public. This was undoubtedly possible when the in- 
struments were first brought out, for it was only to be 





expected that unscrupulous chauffeurs should attempt 





to tamper with the mechanism, in order to cause it to 





register incorrectly. The different methods by which 


TOTAL FARE. 
a 


. cevTs 





this was done have been learned by the taximeter man 
ufacturers, and step by step they have provided safe 





DOLLARS 


EXTRAS ~ INCLUDED ABOVE. 
0 9 





guards for the mechanism, until at the present day it 
is difficult, if not impossible, to derange it without 
detection. 

The claims of overcharge now being made are 





usually due to the ignorance of the riding public in 
the reading of the instrument, or in their neglecting 
to take simple precautions The mechanism of the 
taximeter is complicated, but the results as far as 
the passenger is concerned are simple In most 





cases, he will find on the face of the instrument 











the charge for the mileage covered, or for the time 





which the vehicle has been kept waiting. A separate 


dial charges the cost of carrying luggage, and the fig- Rear and front views of the Jones taximeter. 

ures on this are to be added to those on the principal 

dial to obtain the total charge. In at least one instru- shows the charge against the passenger on the face not protect the passenger who encount rs another. In 
ment it is necessary to make only a single reading, of the dial. If the car is moving, the wheel driven by the Kosmos taximeter, the flag has four positions 
all charges appearing as one set of figures the forward movement of the car operates the figures, When in the upright position, the mechanism is thrown 


out of engagement, and this is used when the car is 





a — waiting for a passenger. The flag is attached to a 
shaft, and when the vehicle is hired, the flag is moved 
in such a manner as to give the shaft a portion of a 
revolution, which will cause the figures 1 or 2 to 
appear on the dial under the word “tariff With 
some cab companies, tariff J is used for one or two 
passengers, tariff 2 being employed when three, four 
or five passengers are carried. Other cab companiec 
have but one tariff, regardless of the number of pas 
sengers. 

When hiring a taximeter cab, the passenger should 
first inquire from the driver under which tariff the 
taximeter will be operating; and as there are different 
rates in use in New York city, he should bave it made 
clear whether he will be charged 30 cents or 50 cents 
for the first half mile. On accepting the passenger 
the chauffeur turns the flag, and the charge figures for 
the first half mile appear on the face of the dial, the 
passenger being entitled to transportation for that dis 
tance. On the completion of the half mile, the charge 
for the next quarter or half mile is added, the pas- 
senger thus being charged in advance If the passen 
ger requires the cab to wait, the charge for this form 
of service is added by the ciockwork, new figures ap 
pearing at the end of every six or ten minutes, ac 
cording to the tariff 

At the end of a trip, the flag should be thrown to a 





third position, known as “payment.” This will dis 














connect the recording mechanism from the clock and 
Rear and front views of the Lavalette taximeter. vehicle wheel, the figures indicating the cha 
maining exposed on the dial. This position is pro 


In order to safeguard himself from an overcharge the wheel actuated by the clock then moving more vided in order that the passenger may make change 
by an unscrupulous chauffeur, the passenger must slowly, and having no effect on the counter If the without having the total fare altered by the action of 
of the instrument itself The passenger halts the vehicle, it is the wheel driven by he clock. When the fare is paid and the transaction 


is moved to the “vacant” positio: 


have some knowledge 
mechanism consists of two whecls or disks, one of the clock that operates the counters completed, the flag 
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The flag of the Kosmos taximeter has four positions. There are two tariffs. The passenger should note the position of the flag and the tariff number. 


TAXIMETER FRAUDS. 
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and the fig s on the dial then become ol ed 
Phe ftlas he Franco-Ame! n taximet 
j vacant ind the é 
riff be 
ils the ! 
The iz on the J makes 
. P } nsa r ‘ 








th ‘ px tions of I ( 1 
are ( t ( stru 
I tl | I s used hile the 
pa ! [ he ¢ ur 
held t , : ment 
o t e passenger should n 
? ‘ 
ri ins 1] Teur i rofit by the gT 
" ittent he passenger One passengs 
! ng been d ‘ ind another immediately ha 
he ‘ ft ma not thro the fla I 
the : position to. the ‘va t’ and t 
} ta pos I i he sh 1 do, but on some 
makes i ta meters in move If non-recording 
wh . ‘ ff If the p senger does not no 
this, at his trip | e required to | 
+} the tayrir } ! ide he 
harge i I ng 5 1 as ) 
This pa i ‘ to he ise where the 
f ti had o short le, the chauffeur be 
I rtain that the se d passenger © 
ot q } " itte of t ( ents Again 
\ i it the end « the trip the chauffeu! 
. ' flag ' the tariff pos mm throug 
th ! to ¢ int without sto] £ 
phe f r t Ss Sappear I I the face of the n 
at ie ) ) e passenger has had time t read 
the #0 he ist take the chauffeur’s word as to the 
harge 
if the pas ger will assure |! self of the ect 
position of e flag, and wW sist reading the taxi 
meter ere iking his pa I he will protect hil 
s* igainst an overcharge 
he taxi er Ss actuated | means of a flexible 
able dt er a Stal w he t 
‘tation of one of the ve a the 
between the star wheel and the vel 
spur 2 rs. or t i spiral of 1\& 
poke of the driving whee Wit 
ng t a sj i s possible sol ises to bend 
this in sucl manner that it gages two teeth of the 
star whee here should engage but one, the tax 
meter then registering doult 
An accurate operation of the taximeter cannot be 
secured when it is driven by one of the driving wheels 
‘ the i he lr ing wheels are controlled by the 
er n nd nnit or 1 pper ivement, they 
ma volve I I than once where the front wheels 
which are ac ted by the rward movement of the 
' vould make but one revolutio f a chauffeur 
runs his ur t the taximeter-controlling whee on 
a lippe portion of the pavement while the other 
d nz wheel has good traction, a far greater milk 
age be recorded by the instrument than should 
jueativ be th case It is quite usual to see tax ibs 
operating on slippery days with a non-skid device on 
th wheel that is not operating the taximeter! rhe 


action of the differential, due to the difference in the 


traction of the two driving wheels vill then cause 
the taximete to register i far greater mileage than 

legitimate rhe profit due to this comes only in part 
to the chauffeur, for he usually gets a percentage of 
the day’s takings. It is the company operating the 


rreatest benefit from 





n arrangement I certain European 
ee it is ag st rate taximeters by 
one of tl if ne vehicle, and this is 
undoubted i great protection to the traveling publ 
Ihe ix eter itself is protected by lead seals, which 
must be broker 1 order that access may be gained 
i : part of the mechanism Because of this, the 
hauffeur does ot attempt to dismount any of the 
mechanisn ind even should he disconnect the star 
wheel, so that the strument will not register at all 
the liscrepatr tween the normal mileage of his 
car and t} 11 e she n lt the instrument 
is a result of his act | lead to his prompt dete 
tior 
It is possible for the chauffeur t lefraud the com 
pany by carrying passengers wl! the taximeter flag 
is in the vacant position from them what 
they are willing to pay, and expla t extra mile 
age shown by the instrument as |! ‘ require 
n returr x from some distant point 
irae ssenger He can also ru! th t flag 
‘ ‘ording” or “payment” pos 
! e ¥ appear on the 
n t buf the t ter ckwork records f 
be f ! t ites during which t 
flag t an excess would lead to h 
det 
‘ t ul ler the strict super 
vision ! e j lepartment nd not only must 
each make be passe upon but ever nstrut nt must 
be tested and stamped before it can b put to service 
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In Paris, as well as in London, the police have the 


uthority to stop any taxicab for the purpose of in 

specting the instrument and reveiving assurance of its 

rrect operat and can also arrest any chauffeur 

vhose flag not in the proper position for the num 
ber of passengers he is carrying 

ze transportation companies operating tax!l- 

cal New York city are sincere in their endeavors 


t their patrons from overcharges, and inquire 
plaints They state that a considerable 


proportion of the complaints made to them are due 


the irelessness of the passenger in not noticing 
the position of the flag or in neglecting to read the 
nstrument, and in unfamiliarity with its operation 


In going to a point exactly one mile distant from the 


starting point, for example, the direct run would re- 


ord a charge of 50 cents; but if traffic conditions re 
quired the driver to go even slightly out of the way 
the instrument would record 60 cents rhe taximeter 


measures the distance n units of one-quarter of a 
mile ind makes its charge in advance A recognition 
of this fact would remove one cause of discussion be- 
tween passenger and chauffeur 

When a knowledge of the taximeter is instinctive in 
the traveling public, the chauffeur will not attempt to 
1 or to overcharge but until then it is only to 


be expected that unscrupulous driver wi endeavor to 


add to their incomes by imposing on the ignorance or 
redulity of their passengers 
— +-+- > - = 
CLAY PRODUCTS OF THE UNITED STATES. 
Bricks have been found as old as 4000 B. C., so 


that the use is coeval with the birth of history It 


the Middle Ages, with the rise of Gothic architecture 


the Ist ot br I greatly dec ned It Wad not until 
the reign of Queen Elizabeth that the manufacture 
igain flourished in England, and it is not until 1625 
that bricks began to be made of uniform size 

in this country brick were probably first burned in 
the colony of Virginia as early as 1612, says Charles 


E. Hall in an interesting Bulletin of the Bureau of the 


Census In New 


and brick and tile making seems 





o have been followed as an independent calling about 
the year 1647. Though the product was of good qual- 
ty the industry did not thrive, as money was scarce 
and timber plentiful, and it was not until after the 
revolutionary war that home-made bricks came into 
general use With increasing prosperity the desire 
and necessity for more substantial structures arose 
The growth of the industry from year to year natural- 
ly provided a stimulus for the invention of machinery 
that would produce better brick, new shapes, and 
different sizes; and in turn these new inventions con 
tributed to further the growth of the industry The 


é 


rliest record of a patent issued by the United States 
Patent Office for brickmaking is dated May 15, 1800 
ind was for a brick and tile machine invented by G 
Hadfield, residence not recorded. Other patents issued 
bout that time were one to E. Miller, July 17, 1802 
or a brick machine; one to N. and P. W. Miller, Janu- 
ary 1804, for a brick and tile machine; one to W 
Hodgson, Richmond, Va., May 22, 1805, for an appar- 
itus for making tile, brick, et and one to J. F. 
Gould, Newburyport, Mass., March 1, 1806, for a brick 
machine. The first patent granted for a brick-kiln 
was issued to H. Read, of Kensington, Pa June 17 
1840; and the first for a brick dryer, to S. M. Parish 
of Baldwinsville, N. \¥ August 16, 1864 


Although much t 


same process for making brick 


and tile has been used for ages, the evolution of the 


industry through the use of improved methods and 
machinery has brought about a great change in the 
character of the product It is a long stride from the 


use of hand pick and shovel to steam shovel in uncov 
ering the clay bed; from the old-fashioned ring pit to 
the machine that grinds, tempers, and molds; from the 
use of a hand mold to the machine with a capacity of 
100,06 bricks per day; from the open air system, or a 
weather beaten drying shed, to the utilization of arti 
ficial heat for drying; from the temporary to the pat- 
ented continuous kilns; and from the poorly made pro- 
duct of years ago to the firm, straight-edged, and other- 
wise well finished product of to-day Of the $119,956 
959 capital invested in this industry, the machinery 
tools, and implements represent $33,295,324, or 27.8 
per cent, an increase in five years of $16,045,486, or 93 
per cent 
Common Brick Enormous quantities of common 
brick are manufactured in all sections of the country 
Surface clays are generally used, and more attention 
is given to the volume than to the color and general 
qualities of the product, as the price is low and the 
brick used mostly in ordinary wall construction and 
on worl 
Sand-lime Bric The sand-lime brick industry has 
| the experimental stage, and though still in its 


there is every reason to believe that it will 


ey y rank among the foremost of the country 
hie essful manufacture of sand-lime brick in for 
n o¢ t appears to antedate that in this coun 
try by sever vears According to United States Con 
sul-General Mason, at Berlin, the discovery that freshly 
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pressed bricks of sand and lime could be hardened in 
a few hours by heat and pressure of steam was made in 
Potsdam, Germany, about 1880 Plants on a large 
scale were subsequently constructed, and the industry 
extended throughout Germany and Great Britain In 
the United States the industry has grown from one 
plant, established in Michigan City, Ind., in 1901, to 
fifty establishments in 1905. In some instances these 
brick were made in establishments having clay prod 
ucts as their chief output, while in others they were 
products of plants exclusively confined to the manufac 
ture of sand-lime brick 

Red Front Brick.—In the production of red front 
brick great care is exercised in the selection of raw 
materials and in the process of manufacture. The 
clay must be well tempered; the brick molded fre« 
from flaws or sand cracks; the method of drying be 
more complete than for common brick; and the re- 
pressing and subsequent drying, setting in kiln, and 
burning, skillfully and systematically managed. This 
additional attention necessarily increases the cost of 
production Every State reported the manufacture of 
red front brick except Florida, Nevada, South Dakota. 
Vermont, Wyoming, and the Territory of Arizona. The 
State of Pennsylvania ranks first in value of product 
New Jersey second 

Fancy and Ornamental Brick Fancy colored and 
ornamental brick are primarily pressed brick. The 
different shades of color in the former are produced 
by the addition of artificial materials or by the manip- 
ulation of the kiln fires, while the distinguishing fea- 
ture of ornamental bricks are the designs in relief or 
in intaglio upon the surface to be exposed 

Fire Brick.—As the name implies, fire brick are 
used where intense heat must be withstood, as in 
cupolas, blast and glass furnaces, coke ovens, loco- 
motive fire boxes, et The utility of the appliances 

st mentioned depends largely, it not altogether, on 
construction out of materials which will stand intense 
heat without fusing, cracking, or yielding in any way 

A new fire brick made from ashes has been produced 
by a Michigan firm. The ashes are united by a power 
ful binder, molded, and the product conveyed straight 
to the drying room It is claimed that the brick are 
ready for laying five days after manufacture: that 
they have been tested in fire and water with satisfac- 
tory results; and, further, that the product is two- 
fifths lighter than terra cotta, and yet stands consider- 
able crushing force 


Enameled Brick.—These bricks are ornamental nd 


in addition to being used for external decoration in 
the construction of buildings, are extensively used for 
Sanitary purposes, their glazed and vitreous surfaces 
rendering them waterproof and easy to clean. As the 
urface of the brick to be enameled must be smooth 
and free from sand, pressed and fire brick are most 
often used 

Hollow Building Tile and Blocks, and Fireproof 
srich On December 9, 1856, a patent was issued to 
M. and J. H. Buck and F. A. Cushman, of Lebanon, 
N. H., for a machine for pressing hollow building 
brick or building tile. This industry, though yet in 


ts infancy, is rapidly growing in importance, as the 
product is essential to the construction of modern 
fireproof buildings 

Possibly nothing has contributed more to the de- 
mand for burnt clay products, and brought more 
clearly to the attention of the public their value as a 
fire retardant, than the recent great fires in Balti- 
more, Rochester, and San Francisco. Without consid- 
ering, however, these occasional catastrophes, it is 
estimated that the United States yearly sustains a 
fire loss of $250,000,000, a sum almost double the com- 
bined value of all clay products manufactured in this 
country during the same time and nearly three times 
the total value of all the brick, fireproofing, terra cotta, 
lumber, hollow building blocks or tile, and roofing, 


floor, and encaustic tile With such an enormous an- 
nual property loss, and with the thinning out of the 
forests of the country, it is reasonable to believe that 
a change in building methods is imminent, and that 
the new era of construction will be of immeasurable 
benefit to those engaged in the manufacture of burnt 
clay building materials 

It is claimed that the annual fire loss in this coun- 
try during the past five years amounted to about $2.50 
per capita, as against only 33 cents per capita in the 
larger European countries. This unsatisfactory show- 
ing for the United States has resulted in a growing 
demand for a fireproof brick that can be used in the 
construction of moderate-priced dwellings, and several 
large plants are now making a specialty of such an 
article 

Drain Tile-—The manufacture of drain tile also dates 
back to early ages, and many instances of its general 
use by the ancients have been found. That it was 
used, probably in a crude form, by the early settlers 
of this country can not be doubted, as patents were 
issued @or its improved manufacture in the year 1800. 

Pottery It is recorded that a white ware was pro- 
duced at a pottery erected in Burlington, N. J., in 
1685 by the Americar agents of Dr. Daniel Coxe, of 
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However, it is not likely that the ware made 
s pottery was white, general opinion being that 
is yellow and cream colored, as at that time no 


ot! ware was known except the porcelain which 


came from China, and was known as “China ware.” 
O iary household pottery and ornamental vases for 
fl rs were made in West Whiteland, Chester County, 
Pa., as early as 1753; a pottery and glass works was 


n operation in Germantown, New Quincy, Mass., in 
1760; and a pottery in South Carolina in 1765. Cream 
( red ware, both plain and decorated in blue, was 
made in Philadelphia in 1770 

It appears, however, that the potteries established 
before the revolutionary war did not meet with mark- 
ed success, and that this industry, like the manufac- 
ture of brick, did not assume commercial importance 
until after that war, when a period of new economic 
and industrial life began About this time many en 
rises were launched, including a number of pot- 
Our first page engraving shows a graphical com- 


parison of the magnitude of clay products for one 


year. The pyramid would be 4,294 feet high and looms 
well up toward the summit of Mount Washington 


rhe total value of the products of clay in the United 


States in 1907 was $158,942,369. It was divided up as 


“eho Kumt 











Correspoudence. 


POE AS A SCIENTIFIC WRITER 


To the Editor of the Screntiric AMERICAN 

At this writing the University of Virginia is cele- 
brating the one-hundredth anniversary of the birth of 
America’s great poet and author, Edgar Allan Poe 
It may not be generally known to those interested in 
f aviation, et that the immortal 
’ originator of the short story, 





ic subjects 
composer of the 

and the first great exponent of the science of deduc 
tion and unraveler of intricate ciphers and crypto- 
grams, cherished an ambition, according to his biog 
rapher, to shine as a scientific writer Aniong his 
miscellaneous writings there is a descriptive article 
on the flying machines of Henson and Stringfellow, 
the originators of the single and superposed fixed sur 
faces, or aeroplane, as it is known, and whose labors 
at that time (1845) were the sensation of Europe 
Henson and Stringfellow constructed and tested a num 
ber of model aeroplanes of various shapes and designs; 
what they conceived to be the best one was fitted with 
the marvelously light steam engine constructed by 
Stringfellow (now at the Smithsonian Institution 
Washington) and forms the subject of Poe's article 
written in the flawless style peculiar to him, employ- 
ing terms in the description of the model that are 
new, and doubtless were the invention of his own 
fertile brain J. C. PREssS 

South Norwalk, Conn., January 20, 1909 


Raven 
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AUTOMATIC BLOCK SIGNALS. 


To the Editor of the Screntiric AMERICAN 

I do not agree with Mr. Fagan, who says automatic 
signals are in any way responsible for railroad acci- 
dents. The Boston Elevated Railroad is thoroughly 
equipped with an automatic block system, installed 
in such a manner that an accident from a rear-end 
collision is impossible. A train disregardng one of 
these signals, at danger, is brought to an immediate 
stop by an air tripping device. This is much better 
than any system of rigid discipline of employees. A 
signal system has come under my notice, which will 
eventually, I believe, be universally used on all rail- 
roads in the United States. It is a system of elec- 
tric semaphores, centrally controlled, and by pressing 
a button from the central office, it will set the signal 
at danger at any desired point on the road. This 
signal, equipped with a telephone in a box, is located 
at the base of the pole. As each conductor carries a 
receiver in his pocket, the train crew is in a position 
to communicate with the central, or dispatcher's office, 
and find out why any particular signal was at danger 
These signals would be so arranged (as all auto- 
matic signals are at the present time) as to show 
danger in case the signal was out of order; and the 
train crew would communicate with the dispatcher 
before proceeding With this system a dispatcher 
could block trains for a whole division. Of course, he 
would have to receive prompt “O. S.” from stations 
along the line. The advantages of this system would 
be a saving in interlocking apparatus and the doing 
away ith a great many block towers (but not switch 
towers). It is also superior to the automatic block 


Syste! in my opinion, for this reason: That trains 
are under central control, and in case of a train dis 
regarding a signal, an indicator located in the dis- 
pate! office would show what signal had been dis 
regarded. This is the case in the Boston Elevated 
Rail s dispatcher’s office Fr. H. Stpxey 

S il Dept., B. & M. Rhkilroad Terminal Division, 


Wakefield, Mass., January 12, 1909. 
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The reader of this article will be surprised to learn 
that from fifty-six to fifty-eight per cent only of the 
animal, as purchased on the hoof, is available for the 
table. In the early days of the meat industry, the 
other forty-two to forty-four per cent was regarded 
as useless and allowed to go to waste. To-day, how- 
ever, there is practically no part of the animal that is 
not turned to some useful account It is claimed, in 
deed, that the profit of the packing houses is now 
almost exclusively made out of the by-products 

The hides are carefully stripped by a workman, 
especially trained to the task, who is careful not to 
spoil the hide by the slightest slip of his knife. After 
they have been inspected, they are graded, according 
to their quality, salted, and stored, and finally sold to 
the tanneries The various fats from the animals 
are worked up into tallow, and the finer qualities, 
known as butter fats, are used in the manufacture of 
oleomargarine or butterine, for which by-product Swift 
& Co.’s plant has a capacity of fifteen tons a day. From 
the beef suet is made the by-product known as stear- 
ine, which is used in large quantities by the tanners 
and the candle manufacturers. From the seven thou- 


sand skins of the sheep, which are killed in this 
establishment every day, there is gathered daily about 
ten tons of wool. The lean meat trimmings are passed 
through a process of preparation, from which they 
emerge as a good quality of sausages. Horns and 
hoofs, which at one time were thrown away, now find 
a ready market Packing-house refuse is used ex 
tensively, also, in the great fertilizer industry The 
viscera, immediately upon their separation, are passed 
down a chute into a lower room, where, after going 
through certain processes of cleansing and chemical 
treatment, they are made to render their tribute of use 
ful product, the fibrous matter being dried and ground 
up for fertilizing material. The bones are worked up 
nto glue and phosphate, the latter being ultimately 


made into fertilizing material by mixing it with the 





nitrogenous matter of the fibrous residue, above men 
tioned, and of the blood 

A most important part of the work of the govern 
ment inspector consists in looking after the sanitary 


onditions of the various floors or rooms throughout 


he building, and the personal cleanliness of the large 
irmy of employees The workmen are required to 
keep their working clothes clean, or as clean as the 
conditions of work of this character will admit. Those 
that handle the meat must wash their hands at stated 
intervals, lavatories with running water and the neces 


sary appliances being provided for this purpos¢ If an 


inspector sees a workman with clothing that is un 
necessarily soiled, he orders him to at once change 
to another suit For the disinfection and cleansing 
of the cleavers, scrapers, knives, saws, and other tools 
vats of boiling water are provided in close contiguity 
to the rail and the working benches: and, in cases 
where defective animals have been detected, the in 
snector orders the butchers, before they proceed to an 
cther department, to at once cleanse their hands in a 
disinfectant solution of bichloride of mercury; he 
sees, also, that all tools and implements are similarly 
cleansed and disinfected. Sheet-iron clothes lockers 
are provided for the clothes of the workmen, with 
sheet-iron partitions between the compartments, and 
perforated sheet-iron doors in front to insure a free 
circulation of air 

Having now described in detail the various processes 
in the preparation of refrigerated meat for the mar 
ket, we will proceed to describe the other great system 
of meat preservation known as curing, as carried out 
in the cutting up, pickling, salting, and smoking of 
ham and bacon. The hogs are driven from the stocl 
yard pens, where they have already undergone a gov 
ernment inspection, to the dressing floor, which has a 
capacity of 1,000 hogs an hour, or 10,000 per da 
They are driven, a few at a time, into a pen. on on 
side of which revolves a large hoisting whe 
short lengths of chain attached by meat of hooks 
to its outer rim. In the pen are two boys, who quickly 
loop the chain around the hind legs of the hog. As 
the wheel revolves, it lifts the animals, one by one 
to the top of the wheel, at which point the chains are 
automatically transferred to an inclined rail Here 
the porker passes an operator, who swiftly dispatches 
it with a deft knife thrust; and after a short inter- 
val it is automatically released into a huge vat of 
scalding water of a temperature of 150 deg. F., where 
it remains for five minutes. The effect of the hot 
water is to loosen the hair and scurf and clean the 
hide. It is then taken from the tank and drawn up 
through a vertical cylindrical scraping machine, whic! 
is full of downwardly-projecting steel scrapers, whic! 
are pressed by springs against the body of the ar 
mal as it passes through, and take off in a few secon 
time nearly all of the hair. It then passes to the 


scraping bench, where such portions of the ha 


have not been removed by the machine are t 

by hand. The bench is arranged as a traveli: table 
ind the hogs, laid across it side by sid tr 

past the line of operators When t! ar il reaches 


99 


the end of the bench, the operation of dressing 1s 


begun. Here the first government inspector examine 
the glands of the throat, feeling some and cutting into 
others in order to be sure that the animals are per 
fectly healthy The animal is then held in frent of 
what is known as the polishing machine, which cor 
Sists of a rotating shaft provided with a number of 
ffexible arms made of heavy belt leather, each arm 
being shod at its end with a steel strap As the shaft 
revolves, the animal is pressed against the rotating 
arm and is strongly beaten and scraped. It is thes 
subjected to a steam jet blast, after which it is hung 
on the shaving rail, where the last of the hair is re 
moved by hand. This finishes the cleaning: and at 
this point government inspector No. 2 looks for and 
identifies the pass mark of inspector No. 1 
a tag upon the animal 

The animal is now ready for cutting up, and this 
work is done by an army of skilled workers, each one 
of whom, as the animals, traveling at the rate of about 
thirty feet a minute in a continual procession, pass 
before him down the overhead rail, performs his par 
ticular part of the operation with really marvelous 
speed and dexterity The viscera are placed in a 
trough, whence, after they have been carefully ex 
amined by a government inspector, they pass to 
room where they are separated and sorted, and sub 
sequently manufactured into various by-products. The 
stomach, after the grease has been extracted, is made 
into fertilizers; the liver and heart are sold as food 
products, and the intestines are cleaned and made 
into sausage casings. The leaf lard (the fat which 
grows on the inside of the body) is taken out. and 
subsequently worked into kettle-rendered lard or ne 
tral lard, the kettle-rendered lard being the ordinar 
lard of household use, and neutral lard being us 
in the manufacture of butterine The animal, afte 
being split in two along the vertebra, finally reac) 
the end of the rail, where it passes before the for 
government inspector, who examines the insic 
pleural region as a final assurance of perfect health 
and also examines the glands near the base of the 
backbone The next journey is to the hanging floor 
where the sides are sorted according to weight and 
quality, and are partially cooled by being allowed to 
hang in a draft of air for a period of a few hours 
From the hanging floor the sides are carried irto the 
chill room, a huge refrigerator capable of accommo 
dating many thousand sides. Here they are kept for 
forty-eight hours at a temperature of 32 deg 

From the chill room the sides are taken to the cut 
ting recom, where the shoulders are chopped off, the 
hams remove, and the feet are cut from the hams bys 
band saws. The bacon pieces are put through rolls 
to flatten them out into a suitable shape for salting 
and packing All the portions of the meat, as thus 


cut up, are carefully trimmed, and the trimmings are 





sent down a chute to a room below vhere they a 
trimmed, the lean portions being subsequently made 
up into sausage meat, and the fat portions into lard 
In the cutting room the fresh-meat portions” ar 
wrapped in paraffine paper, and packed in boxes at 

barrels for immediate shipment to the retail butchers 
After the meat has been trimmed and cut up, it is sent 
down a chute into the grading room, where each ham 
shoulder, or side is weighed and sorted according t 


ts weight and quality 


It is probable that there is no feature of the meat 
industry, at least as carried on under modern condi 
tions in the largest establishments, regarding which 
there has been more popular misconception than that 
of the curing of meat While it is undoubtedly a fa 
that some meat, prepared by obscure and smal! dea 
ers, occasionally ma be subjected to treatment th 
renders it undesirable, we belie 


curing is t 1 out by the la fablishments 


4 i matter of fact, the constituents of the solution 
or pickle used in curing meat, viz., salt, saltpeter, ay 
sugar, are the same that have been used by fai 
mer, the butcher, and the housewife from time im 


memorial; and it is certainly remarkable that, in spite 


of the fact that the problem of meat preservation has 
been made the subject of thorough taboratory investi 
gation for a long period of years, t} . af ha ve 
been able to find nothing which es! tisfactor 


results than the time-hons 
forefathers 


The supervision of the federal government ef the 


riy f meat arried on with the same thorough 
to whi have drawn attention in our descrip 
tior tl preservation of meats by the method of 


refrige tion Salt, saltpeter, sugar, vinegar and 
moke are specified by law as the only preserva 
that may be used Borax. of which so much has 


heard lately, is expressly prohibited except in 


ise of meats put up for export in accordance with 
directions of a foreign purcha In this cas 
borax may be used, provided it f i 


the country to wl the meat be ser Dy nd 
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makes no ohie to the use of borax, and meats sent practical. As showing the preservative action of re- by a process of diffusion, the curing materials are dis- 
to England 1 e preserved in this substance; but frigeration, it may be mentioned that in an investi- tributed evenly throughout the substance of the meat 
they n ' prepered in separate rooms, and marked gation recently made to determine if there was any It will be understood, of course, that outside of its 
’ ibels showing that they are for export deterioration under frozen conditions, samples of preservative effect, the process of curing is intended to 
only The itest ure give to the meat the char 
also is ta the urge acteristic flavor which dis 
packir prep tinguishes it from fresh 
ration ' meat; and no small part of 
Ss t & ¢ , ta , the skill in curing consists 
extensiv } in securing the desired 
' flavor by careful work in 
em] , the pickling and in the 
' . I subsequent smoking. 
ogists In the process of dry 
3 curing, the meat is simply 
ta ' rubbed thoroughly with a 
if the mixture of dry salt, sugar, 
the and saltpeter, and packed 
and tl carefully in boxes, in 
i ’ . t . g which it remains for a 
sta f g period of thirty days. The 
‘ 1 complete juices of the meat supply 
n il ute the necessary solvent, and 
und hnica the process of diffusion 
yu taff gradually takes place, as 
t | i n in the case of meats cured 
pass in liquid pickle After the 
the s } curing is completed, the 
he 1 meat is inspected by the 
t t irts government official and 
Tn ti gat of branded for shipment. The 
meats tar cured meat which is to be 
‘ ha is t further treated by the pro- 
ne 4 juar a cess of smoking, is taken 
eut } ho to the smoke house, where 
he har r it is carefully looked over, 
four jua t and put into vats, and covered 
separa sis ude with fresh water, in which 
ach =p ' » det it is left for half a day to 
the amount of pickle ! remove the surplus salt 
the different sections, a1 One of the electric generators in the central power station and put it into condition 
ascertain if the ham is for smoking. It is next 
uniformly cured The sectio f meat is hashed, and frozen meat were placed in the same box with plates washed and thoroughly scrubbed in hot water, and 
the ingredients extracted by boiling, the d residue of gelatine, and kept there for a lengthy period, with- then hung on racks mounted on trucks and wheeled 
being dissolved with water and further treated with out any cultures developing upon the gelatine. into the smoke houses. These are large, square shafts, 
chemicals The “pickle” is prepared in a plant which the com- several stories in height, provided with gridiron floors 
Samples of the various fertilizers produced in the pany has devised with a view to insuring absolute to permit of the free circulation of the smoke At the 
plants are taken regularly to the laboratory v here cleanliness and adherence to formula After the solu- base of the houses slow wood fires of hickory or maple 
an analysis is made to determine the amount of nitro- tion has been made in the proper proportion, it is are kept steadily burning for a period of thirty-six 
gen, phosphoric acid, and potash which they contain thoroughly boiled with a view to its sterilization, hours. The smoking of the meat serves the double 
Tests are also made of the fat. oils, and soap to de- then chilled to the desired temperature, and piped to purpose of improving the flavor and acting -upon it 
termine their valu Samples are taken of the ma- a series of closed tanks. The object of the piekling with a strongly antiseptic or preservative effect, the 
teriais during the progress of manufacture, in order is to put the meat in such a cordition that it will creosote of the smoke being one of the most powerful 
to insure rrect processes and suggest mproved remain sound and sweet The hams, shoulders, and bactericidal agents in existence. The smoke not only 
methods of treatment The investigation of frozen sides are loaded into vats, which are then entirely penetrates the substance of the meat, but it forms an 
meat is carried on along four lines, chemical, bacterio filled with the pickle They are left here for a period outer envelope, which in itself is an effective factor in 
logical, histological (concerned with the tissues), and of from forty to seventy-five days, during which time, the preservation of the meat. It should be mentioned 























The solution of salt, sugar, and saltpeter is injected to the bone to insure that the impregnation of the meat shall be These inspectors, who are qualified veterinary surgeons, are stationed at various points in the 
rv thorough process of cutting up the meat, which undergoes a most rigid inspection. 
Injecting salt and sugar pickle into the center of the hams. A United States inspector at work. 


THE MEAT INDUSTRY OF AMERICA.—II. 





Scientific American 


order to make sure of the thorough im- character of the contents. In the first section of the treatment of the by-products. We will now 
pregnat of the ham by the curing pickle, a certain present article, published in our last issue, reference brief description of the methods by which the forty 
forced into the meat at the bone by means was made to the fact that the profits of the large pack- two per cent of the animal which formerly was cot 


vy needle, through which the liquid is driven ing houses depend very largely upon the successful sidered as useless refuse is manufactured into 


amount 
of a he 
py a hand pump. The im able commodities 
portance OI this treatment various scraps of 


js pointed out in an article i etc., consisting of odds and 


in the Lancet of June ends of the cutting room 
jaced in 


of the year 1908, by Dr , are collected and | 


E. Klein, of London, who , large digesters r} 


showed that, in hams so é , . they are treated 
treated, it rarely happens steam at forty 
that the pickling fluid F ; pressure for fron 
fails to reach right / ' ten hours. The 


the bone from the is separated by 


through I 
outside This process is cess is drawn off and uti 


shown n one of the ae i . lized as tallow and 
companying engravings : and in various 

The smoked hams are : as the manufacture 
now taken to the packing 7 soap, candles, lubricants 
room, where, after being : . a ete The remaining con 
tested by an expert, who I. , ne, , tents are placed im a hy 
thrusts a_ steel trier” “ ay draulic press, where the 
into the body of the meat 4 liquids are squeeze 
they are wrapped in oiled and the solids, thus 
paper and wrapping paper tained are dried 
and placed in muslin bags ground ready to 
After these have been sew into fertilizers 
ed up, the company’s label they are valuable because 
and also the United States ‘ of their content I 
inspection label are pasted gen and phosplhx 
on, an the hams are ‘ The liquid whi 
ready for packing rhe from the press 
company’s labels for this ated to dryness 
and every other kind of solid residue 
meat must be submitted to rich in nitrogen 
the Agricultural Depart in the manufacture 


ment of the government tilizers 





in order that it may be The hides ars 
determined that they a sorted, and shipped 
tannery The bones 








curately describe the The switchboard in the central power station. 





Branding hams. 


A large laboratory is maintained in which a corps of chemists and bacteriologists is engaged in making constant tests of the meats an 1 supplies Making primal cuts of pork-hams, shoulders, loins, 
used, and in searching for improved methods of curing and refrigeration. and barreled pork, 


One corner of the laboratory. 
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THE HEAVENS IN FEBRUARY. 


us, none 18s more In 





The first thing that we see may 
ose outline we traced among the 
is We let our eyes fall toward 
irrested b i star of surpassing 


» PICK t out it once This is 
star in the onstellation Canis 
ghtest in all the heavens 
outline figure above, show us how 
s constellation are situated The 
resembling an regular cross about 


jutheast of Sirius is the Great Dog's 







two isolated ones farther to the 
and hind paws. It takes a good 


when only the stars are before 


resemblance to a dog: but the con- 


t might be named, is a natural 


li separated from all others 


further mention. It is notable not 
ghtness, but for its large proper mo- 


t in a southwesterly direction 


opposite direction to that in which Pro- 


rate of about one degree in 3,000 


slow, but when magnified by the 


ion in even a single year can be 


certainty by suitable measurements, and 


than that of most stars. All this 


y that Sirius is really near us 

the determinations of its parallax 
ally the case In fact, so far as 
show, it is nearer to us than any 


isible in our latitude, its distance 


ght years. That is, its light takes 
S d we see it now as it was 
1 he middle of the vear 1900 


been very frequently observed 
1 long ago that unlike most stars 


traight line If its positions 


ts that the heavens 


han a clear winte! 
s not only that the 
s clearest, and that 
trees hide but little 
the stars themselves 
ve are looking ar: 


an those which we 


yut into the frosty 


Star, and glance at 


1e superior of all the others that 
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as found by observation for successive years, were 


mapped, they will lie on a wavy curve, deviat now 


to the right and again to the left, from the direct line 
rhe waves” occurred regularly, at intervals of about 
hity years. 

Now, according to the basal principles of mechanics, 
no moving body deviates from a straight line unless 
ome force acts on it In the case of Sirius, there wag 
evidently a periodic force at work, pulling it alternate. 

to the right and left—and also setting it forward 
or behind—and repeating itself after fifty years. The 
only available explanation was that Sirius was attend- 
ed by a companion star, too faint for us to see, but 
sufficiently massive to affect its motion by its attrae- 
tion, which pulled it now one way, now the other, ag 
the companion star moved round Sirius in its orbit— 
the period of revolution being of course fifty years 

This explanation was given by the German astrono- 
mer Bessel about 1850 Fully twelve years later—in 
1862—Alvan Clark, the maker of all the greatest 
American telescopes, having completed a new instru- 
ment of great power, turned it on Sirius. At once a 
faint companion star appeared—too faint to be seen 

h the smaller telescopes previously in existence— 
and this was just in the direction in which Besse] 
had predicted. Since then it has almost completed a 
revolution about its prim- 
ary, moving exactly as was 
predicted, before it had 
ever been seen 

Above Orion, on the op- 
posite side from Sirius, is 
Taurus, with the clusters 
of the Pleiades and Hy- 
ades, of which we spoke 
last month. Right over- 
head is Auriga. Gemini is 
close on the southeast, and 
Canis Minor, with the 
bright star Procyon, lies 
below 

In the southeast is part 
of Hydra, and due east is 
Leo, in the lower part of 
which is the brilliant 
planet Jupiter. Ursa Major 


is high in the northeast 
Draco and Ursa Minor are 
due north, below the pole, 
and Cassiopeia and Ceph- 
eus are in the northwest, 
with Alpha Cygni (Deneb) 
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on the horizon below them 
Pegasus is setting, north 
of west Above him is 
Andromeda and higher 
still almost overhead, is 
Perseus The remarkable 
variable star Algol, in this 
constellation (which is 
eclipsed by a dark com- 
panion at regular intervals 
of 2d. 20h. 49m.), will be 
faint (i. e., eclipsed) about 
midnight on the 6th, 9 P. 
M. on the 9th, 6 P. M. on 
the 12th. 

At 9o'clock: Feb. 6? Due west we find Aries 
At 81% o'clock: Feb. 14 
At 8 o’clock: Feb. 21. 





and Pisces. Saturn, which 
is in the latter, is just set- 
ting. Cetus and Eridanus 
fill up the large dull space 
in the southwestern sky. 
THE PLANETS 
Mercury is evening star 
until the 11th, when he 


passes through inferior conjunction and becomes 4 
morning star. At the beginning of the month, when 
he sets at about 6:40 P. M., he may be seen shortly 
after sunset 


Venus is morning star, but is steadily getting nearer 


the sun, and becoming harder to see. All through the 
month she rises at about 6 A. M., but as sunrise comes 
earlier and earlier, she will be harder to see. On the 
19th she is in conjunction with Mercury, who is then 
four degrees south of her Mars is morning star in 
Scorpio and Sagittarius} rising about 3:20 A. M. on 
the 15th 


Jupiter is in opposition on the 28th, when he rises 


at sunset, and is visible all night long, and a fine ob 
ject in the smallest telescope. “Saturn is evening star 
in Pisces, setting about 9 P. M.-in the middle of the 
month Uranus is morning star in Sagittarius, ob 
servable before sunrise. Neptune is in Gemini, invis 
ible without a telescope. On the 16th he is in R. A. 
Th, 3m. 25s. and declination 21 deg. 53 min. north, and 
is moving 5s. westward and 9 min. northward per day. 


THE MOON 
Full moon occurs at 3 A. M. on the 5th, last quarter 


at 8 A. M. on the 13th, new moon at 6 A. M. on the 
20th, and first quarter at 10 P. M. on the 261! The 
moon is nearest us on the 20th, and farthest ay on 
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the St She is in conjunction with Neptune on the 
ad, J er on the morning of the 7th, Mars on the 
15th, | is on the 17th, Venus and Mercury on the 
18th Saturn on the 22d 
Pril on University Observatory 
— + 6 +o —— 
SOME BREADS OF OTHER LANDS. 
BY LODIAN 
One tl brothers Reclus, professor of geography 
at tl } els University, has left a posthumous 
worl s vet unpublished) entitled “L’Histoire du 
Pain When this History of Bread is issued in due 
course, it may be taken for certain that it will be 
considering its source—a most important contribu- 
tion to ociologic literature For the subject ha 
nevel en “done” before A like remark applies to 
the | nt paper on some of the curious breads of 
othe tions The writer, before beginning work on 
it, looked up every ource of reference. 
HE KASAVA BREAD OF LATIN-AMERICA 
Thi the naturally whitest of all breads—without 
any of the so-styled lectrical” bleaching of modern 


roller-mill processing... The name is derived from the 
Caribbean-Indian word of the plant kasabi, and is vari- 


ously elled kasava, casava, and half a dozen other 
ways Howeve s the tendenc of the times is to 
ward the re ation of indigenous spelling, kasava is 
perha) the best rendering of kasabi 


When the Gen Colon first reached the Isles of 


the Antill he found the 


aboriginals using for bread 


the pulped root « | kasabi plant Later, the tor 
tilla (maize bread) was found in use on the main 
land 

Kasava bread is a most important article of die 
to th iy among the natives of tropical America, espe- 
cially in interior Brazil and Paragua 

Fo mvenience in baking, it is always made in 


thin wafer-like cakes noted by the earliest travel 


ers Taken with coffee, it is a quite “satisfying” diet 
—far more than it looks—due to its rapid absorption of 
moisture and swelling to produce that feeling of dis- 
tension which is called “filling.” 


Blackest of all breads is the palt brod of Lapland 


northern Scandinavia tussia, and the far north of 


Siberi It is a kind of rye bread, and is regarded as 
highly nourishir is it must be when reindeer sledge 
parties subsist on it and unsweetened brick tea for 
weeks together, with an occasional diet of fish. It has 
a slight albuminous taste: and is sometimes soaked 
in hot reindeer f to augment, not its nutritiveness, 
but its heat-imparting capacity 


The Norsemen also have a peculiar hardtack bread 
of unmilled rye The rye grains are soaked, mashed 
by pounding, then lightly baked in circular plate-like 
disks about twelve inches diameter, and one-tenth to 


one-seventh of an inch thick. In its center is a hole 


and it is stored b acking away on thin poles after 
baking; or suspending by batches on strings: below 
decks on fishing smacks (for it is the chief bread of the 
fisher { ) It is eaten with and by dipping in the 
soups, or by stirring in the coffee, or even 


alone, like biscuit 


Scientific American 


bility, without becoming too dry or hard, for a week 
to ten days. They have also about a dozen varieties 
of hardtack breads, for dipping in and taking with 
wine or coffee, or for soup use. But these dried breads, 
while satisfactory to the Italian, would be pronounced 
a poor standby by an American Like meat which 
has been baked to a crisp, they seem to have had 
most of the virtue baked out of them by excessive 

















A LOAF OF ITALIAN BREAD. 


heat The Italian chestnut bread (kastagnacio) and 
bean bread are also obtainable in Manhattan 

Of all the hardtack breads of the universe, I have 
found (by actual experience during many years of 
almost every known variety) the small ringed bread 
of Siberia the most substantial When the Russian 
engineering parties were constructing the trans-Siber- 
ian railroad, this white ring bread (with the coarse 
staff of life.” 
It is made without salt or yeast, and is first steamed 


rye bread) was their main 
then lightly baked to expel the moisture Some cu 
rious uses were made of these breads by the engineers 
When soaked in hot pure tallow for a few moments 
till they sank, they were used in soups or soaked in 
and eaten with tea, during the severe winter months 
This tallow bread was considered the most heat-pro 
ducing article in the dietary It is a product which 
Another 
curious use to which it is put is as an extempore can- 


should be utilized by our Arctic explorers 


dle, or coffee-pot boiler. A nail is used to make about 
eight holes in the tallow ring bread; wax vestas are 
placed in these and ignited It will burn slowly for 
about an hour, emitting a strong heat sufficient to 
warm and light a small tent, and boil the tea or coffee 


stand for the kopeks. Of course, the strings of bread 
can be increased to mount into the thousands and up 


if desired. Even this singular multi-usable bread can 


ve Obtained in Manhattan at various bakeries of e1 
while Russian citizens, but its use is here confined to 
the table. 

Bread has various applications besides table u 
We are all familiar with its therapeutic use is poul 
tices et al.; for erasing stains and marks; for (toasted 
to a crisp) the infusion known as toast water, and a 
dozen other uses. 

Perhaps its most singular application is—in the form 
of dough—its use for cleaning parts of timepieces in 


one of the Waltham watch factories. A recently 





statement gave out that one of these New E 
horological factories used up some eighty pounds of 
bread dough per diem for this purpose. The refuse 
was not wasted, but used on a chicken farm in the 
region 

_ s+ Ote 


The ** Bishop Ring” is Seen Again forthe First Time 
Since Its Discovery. 





For several months after the eruption of Krakatoa 
in 1883, there was a haziness in the atmosphere, and 
remarkably gorgeous sunsets were observed in various 
parts of the world. The great eruption of Mont Pelé 
in Martinique was followed by similar phenomena 
The generally accepted theory among scientific men 
as to the cause of these phenomena was propounded 
by Dr. Sereno Bishop of Honolulu, and is known as 
the Bishop theory At the same time Dr. Bishop ol 
served a ring round the sun, to which the name 
the “Bishop ring” was given. On the first ef January 
Dr. Bishop, for the first time since the eruption of 
Krakatoa, observed the sun ring, and attributes its 
appearance to the recent disturbances in Sicily and 
southern Italy The Bishop theory is that a volcano 
in very active eruption throws out immense volumes 
of impalpable dust into the higher strata of atmosphere 
and that this dust spreads through the rarefied ai 
until it surrounds the globe 

Dr. Bishop is the oldest living white person born 
in the Hawaiian Islands, and has devoted much siudy 
to volcanoes and their phenomena. He is now eighty 
two years of age 

The residents of Geneva in Switzerland say that 
for two days about three weeks before the earthquake 
at Messina in Sicily, the waters of Lake Geneva rose 
and fell in a strange manner, as though sucked i: 
a siphon and then permitted to flow out again. It 
said that the same phenomenon was observed before 
the earthquake on April 18, 1906, in San Francisco 

——— >-0e-@e 
The Current Suppler 





Never has an earthquake exacted so terribie a toli 
fe as that which has just devastated Cala 


of human li 


bria. A scientific examination of this calamity is 





sented in the current SUPPLEMENT, No. 1726 Some 


twenty pictures are used to illustrate the arti 
Gas producers for use on shipboard have been prett 
well discussed, but all the arguments 


have presupposed that the present typ: 





The Italians havea nearly 


— > 


similar disk- 
like hole-centered bread for their coast- 


working population. It is known as mac- 


aroni pa iro (macaroni hard-+tack) 


and is eaten by momentary soaking in 


their cheap light wines; it may be used 
in the soup, but is always inferior to the 
real strip or perforated macaroni. Like 


this last, it is of a light yellow color 
brittle, and has nearly the same glutinous 
taste 

So diverse is the population of New 
York, that most breads of different na- 
tionalities can be obtained in their re 
Spective bakeries. Thus, the characteris 
tic three-cornered oat bread, in cake-like 
form, « be obtained at several Scotcl 
bakeshops It lacks, though, the home 
made simplicity and purity of the native 
bannox being -“‘Americanized” to suit 
the Scottish-American acquired taste 


It is little known that of all the for- 








of slow-speed high initial pressure explo 
sive engine would be used E. W. Percy 
ay entitled “A Large Gas Er 


gine for Ships” inquires whether a mor 


in an es 





suitable type of engine cannot be coi 
structed, and argues that the 2-cycle 
cylinder fuel injection engine is ti om 


ing type About ten yer 





covered the first remarkable exceptions 


to the general rule that crystals e solid 
and rigid bodies Prof. Ernst Sommer 
feldt reviews the history of that discoy 
7 ery, and gives a brief and succinet as 
count of he present state of ou | yj. 
edge J | vie he 
ppiness of Iw nd ge R. 1 
| Viaunse Vvrites n modern ,workshop 
practice n which he discusses high-speed 
tool steel Dr. Gradenwitz describe 
method for wirelessly transmitting hand 


writing, drawings, and photographs. Ou 


aeronautical readers will be interested 








eign languages prevailing in New York, 
the Russian language has the greatest 
humber of speakers There are about 

three-quarters of a million familiar with it. True, the 
Vast majority of these are provincial, and mainly con- 
verse in their own jargon, but they are as familiar 
sritish 

Bread for the hordes of Jew folks, mostly of Rus 


with R ian as the Irishman is with 


sian ori is quite an industry in the Hebrew quar 
ter of Gotham. There are bakeries for the production 
exclusive of the matzoths, or unleavened bread 
This is h square and round shaped, very friable, 
and to t Gentile about as uninteresting and insipid 
a bread could be conceived. At the same time, it 
is one of th implest and purest of breads ‘ 

The Italian breads present the greatest variety and 
Solidity purity of any. Some of their family loaves 


are big cartwheels, and retain their table accepta- 


SOME CURIOUS FORMS OF BREAD. 


wate! There is a rather strong odor of toasting bread, 
While 


sojourning with the engineers in Siberia, 1 have also 


but that is tolerated i 


1 preference to smoke 


seen them using the larger sizes of ringed bread as 
makeshift quoits for Sunday afternoon sport in their 
tents, and the bread would stand the knocking about 
pretty well, and would eventually appear in the soup 
at the evening meal « 


Small Siberian storekeepe! also use the ringed 


bread as an abacus, or primitive counting apparat 
for calculating small sums in rubles and kopeks, and 


simple figuring Three strings are suspended abov 


the counter; ten breads are strung on each; tl t 
line represents the rubles (their money transaction 
rarely going above ten) and the two lowe strings 


W. R. Turnbull's account of |! pie I 
searches on the form and stal ity of 
aeroplanes The Science Eneir 

and Trade Notes and Formule are given 


><. 





Much success has been attained in repairing automo- 
bile crank or gear cases. The sides may be knocked 
' 


out com] but to the surprise of many who are 


posted, but scientific in the art, welding 


not only we 


of the damaged parts has been accomplished so as 


to 1 the case one solid piece. This new method 
of repairing gear cases saves the owner of a car not 
only onsiderable expense, but much time and delay 
In ¢ nes of foreign make, for example, it takes 
from three to four months to get ne iiuminium cages 
nd then the cost is very much h than hat it 


would cost to weld them. 
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MILK-BOTTLE HOLDER 


It is sometime rather difficult to fix the blame 
her I ng’s m ne to be found at its 

i the de | Either the milk has been 

stolen t I kI is dishonest and has failed to 
the rdet The honest milkman, as we as 

the h sew ife vill ¢ ome some sort of a milk-bottl 
receptac } will securely lock the bottle until 
time as the authorized person is ready to take 

Su 1 dev e is shown in the accompanying 
engravit rhe line drawing shows a section through 
the bottle receptacles It will be observed that 





























MILK-BOTTLE HOLDER. 


t consists of a cylinder A. open at each end and a 

metal cap B, which fits into the top of the cylinder 

The cap is secured thereto by means of a padlock 
I a bracket member £, which passes through 


the handle C( of the cap, and a bail D hinged to the 


eylinder Within the cap is a wire retainer F, of 
h form that when the bottle is inserted n the 
vliinder from the bottom. the neck of the bottle is 


seized b the retainer, and held so that the bottle 


unnot be withdrawn The only way in which the 
bottle can now be removed is to unlock the padlock 
50 that the ip may be removed from the cylindrical 
part f the receptacle The bottle will be lifted out 
with the ip, and can be disengaged from the wire 
retainer A separate receptacle is required for each 


bottie. but these can all be secured to a single bracket 
and fastened by a single padlock It is impossible to 
steal the bottle from a receptacle of this sort without 
tampering with the lock, or otherwise damaging the 
receptacle in such a way that the work will be recog 
nized as that of a thief The inventor of this mill 
bottle holder is Mr. Frank Weisenberg, of 148 Pros 
pect Avenue, Brooklyn, N. Y 
.>-e-s 
DEVICE FOR TESTING EGGS 

4 well-known test for eggs consists in placing ‘he 
eges in water, when the bad ones will float, but of the 
eges that sink there is no way of determining which 
ire the fresher ones and how much less stale one 
may be than another A very ingenious device has 
recently been invented which enables one to note the 
slightest variations in the eggs. The device consists 
of an aluminium air chamber comprising a main body 
portion and a stem The latter is graduated, while 
al the bottom of the body portion are two spring 


wire oops shaped to engage and hold an xz 


The levice with the egg attached thereto is placed 


in water and will sink to a depth depending upon 


the specific gravity of the egg The freshest and 

















DEVICE FOR TESTING EGGS 


Scientific American 


best eggs sink the stem down until the water is 
on a level with the XX mark Even if the egg 
registers 0 it shows that the egg 1s quite fresh and 
still has sufficient food strength to hatch a live 
chick Mark 4 registers the limit of fair eating 
At 8 the egg is fit for cooking only, while 12 shows 
that decomposition has set in. Not only is the tester 
valuable in the kitchen but to the chicken raisers as 
vell, as it tells how much nutriment there is in the 
egg for the support of life in the chick, and during 


incubation it shows the progress of evaporation in the 


incubator as compared to normal hygrometric condi 
tions as found in the eggs under the hen 
rhe inventor of this egg tester is Dr. E. C. Waldorf, 
of 496 Porter Avenue, Buffalo, N. Y 
—-——_ > +@- -@ — —___ — 
FLOWING OIL WELLS BY COMPRESSED AIR. 
Compressed air is being used very successfully in 
the flowing of oil wells on the farm of Mr. John W 
Waitz near Oi] City, Pa. One hundred wells are thus 
equipped and they yield a daily average of 200 bar 
rels The average depth of the wells is 800 feet 
and the air pres 
sure required is 


‘ 
“in & i) somewhat m or ¢ 
j than 400 pounds 


per square inch 
The equipment of 
the wells will be 
readily understood 
by a reference to 
the accompanying 





| engraving 

i . An oil receiver 1 
ory aii 
is located in close 
proximity to the 
bottom of the well 


ies 


presumably in the 
“shot hole,” in the 
oil-producing stra- 
tum; into this re- 


ceiver oil flows by 





gravity through 

the inlet pipe 

which is provided 
¢ with a check valve 


The receiver is 





attached at its up- 








. per end to the by- 
pass 4, which in 
turn is attached to 
the tubing 5 An 
oil-delivery pipe 6 
extends from the 

: by-pass down into 
close proximity to 

8 the bottom of the 
oil receiver An 
air-inlet 7, which 

10 is provided upon 
its lower end with 
a suitable packer, 
seats firmly in the 

9 upper end of the 
by-pass The re- 
ceiver 1 is com- 

8 posed preferably of 
414-inch casing, 











and varies in 
length from 60 to 
3 200 feet, depending 
upon the capacity 





e ‘ 
or production of 
the well 
When the _ well 
FLOWING OIL WELLS BY is to be flowed, 
COMPRESSED AIR. air is admitted to 


the upper portion 
of the receiver and, acting upon the surface of 
the oil, forces it downward into and through the 
delivery pipe 6, into the tubing 5, thence to the 
surface into a receiving tank or any suitable recep- 
tacle Pipe 6 is provided at its lower end with 
an automatic valve. To the stem of disk 8 of this 
valve is attached a float 9, the weight of which is 
nearly balanced by a spring; when the float is sub- 
merged in fluid it is buoyed up and the valve-disk 
is held up from its seat When the oil is forced 
from the receiver, the float lowers and causes the 
disk to seat, thus preventing the entry of air into 
pipe 6. A check valve 10 prevents the return of oil 
from the pipe 6, or tubing 5, into the receiver, so that 
said pipe and tubing always stand full of oil. The 
number of times that wells are flowed daily, depends 
upon the amount of oil they produce 
One of the valuable features is the “compounding” 
of the air This operation consists in utilizing the 
iir more than once. The air is turned into well No. 1, 
and when this well ceases to flow, a pressure gage 
upon the air pipe leading to it will show a pressure 
of say 400 pounds. Communication is now closed be- 
tween the air pipe of well No. 1 and the air compres- 
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sor or air receiver, and the air pipe leading to we] 
No. 2 is placed in communication with the air pipe 
leading to well No. 1; the air now flows from wel] 
No. 1 to well No. 2 until the air pressure in the two 
wells equalizes, and when the pressure gages show 
such equalization of pressure, communication between 
the air-pipes of the two wells is closed, and the re. 
maining air in well No. 1—which is at 200 pounds 
pressure—is taken back into the air compressor. Re. 
ceiver or full pressure is then turned into well No, 2 
and it is flowed in the same manner as No. 1. 
>-e-<2 - 
FINGER-DEVELOPING DEVICE. 

A recent invention provides a device which may be 
applied to the hands of a piano player to develop 
the muscles of the fingers individually, so that the 
fingers may be able to strike the notes with a uni- 
form blow. The device consists of a wrist band which 
supports a series of rods, provided at their opposite 
ends with pads adapted to rest on the knuckles, 





FINGER-DEVELOPING DEVICE. 


Hinged to each one of these rods is a short arm con- 
nected at its outer end to a stem projecting from a 
ring slipped over the finger. A series of weights in 
the form of washers are adapted to be slipped over 
the stem, thereby permitting the operator to adjust 
the weight on each particular finger. Thus if one 
of his fingers is weaker than the rest, it is fitted with 
a heavier weight, so that in time the muscles will 

developed to such an extent as to make it as strong 
as the rest of the fingers. The inventor of this finger 
developer is Mr. Fernando Loyola, 5 de Mayo No. 4, 
Queretaro, Mexico 

oo +8 
VEHICLE WHEEL SLED RUNNER. 
The usual method of mounting a wagon on runners 


is to remove the wheels and support the axles on the 


runners. This involves considerable labor; and in 
order to lessen the inconvenience of the operation, 
the type of runner illustrated in the accompanying 
engraving has been invented. The runner is secured 
to the wheel instead of the axle of the vehicle, and 
may readily be attached or removed. The illustra- 
tion shows a portion of a wheel A, while the sled run- 
ner is indicated at B. The sled runner is provided 
with a channeled part C, to receive the rim of the 


wheel, and is formed with a cam-shaped groove, into 
which the pin B is adapted to be fitted. This pin is 
secured to one of the spokes of the wheel by means 
of a strap. The forward end of the runner is pro- 
vided with an upwardly-extending portion EF, to re 
ceive the wheel rim, which is channeled. A cam 
groove is also formed in this channeled part to re, 
ceive a pin F, secured by means of a strap to the 
wheel. The rear end of the runner is also provided 
with a grooved part H, adapted to fit over the rim of 
the wheel, and provided with a pair of eyes through 
which a bolt @ may be passed. The bolt head 3s 
formed with a pin, which engages a recess in one 
side of portion H. In this way the bolt is kept from 
turning while the nut is applied. When making the 
runner fast to the wheel, the rim of the wheel is sup- 
ported in the channel part C,. and the bolt G is made 
fast. The wheel is then turned to bring the pins @ 
and F into their respective cam grooves. It will be 
observed that the wheel is gripped laterally by the 
channeled portions of the runner, while the bolt and 
pins provide three widely separated points of attach- 
ment, which securely hold the runner to the wheel. 
Mr. John Karssen, of Holland, Mich., has recently 
secured a patent on this sled-runner. 











VEHICLE WHEEL SLED RUNNER. 
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least money SS «sizes 
and styles of Motor 
Beats rs price f 
975.00 to 64,0000" Motors 
| or H. ft 
Knock Down Boat 
Frames with Machin- 
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PIERCE ENCINE CO. 
Twenty-fourth Ave., Racine, Wis. 
gel, Cooper ¢ Eastern Agents 


New York City 





, 





Buy a powerful engine that is durable, 
economical and absolutely safe. 


hide Gas Engines 


we \ They are 
Bateed for fi sata in 
f “ 


r free Encycloped 
of Engine Facts 
Waterloo Gasoline 
Engine Company 

199 West Third Ave 
Waterloo 





Guaran tom 


POPULAR ELECTRICITY txctisit 


Send for 
Electrical 
Premium 
List 





te applications. 1.00 per year (Cana ary 
ELECTRIC ENGINE like strat engine wi 
‘ dry battery . 2 


Fopatar Electricity Pub. Co., 1221 Monadnock Block, Chicago, Ill. 













A safe, very 
brilliant, power 
ful, steady, white 
light. Is better than 
electricity or acetyiene 
ane sheaper than kero 







very lamp isa 
splete self-con. 





tained miniature 
light works. 
Clean — bright dorless 
portable. Made ir ver 
200 styles for every pur 
pose. Fully guaranteed 
Catalog free. Agents wanted 


THE BEST LIGHT Co, 
ST BE. Sth Street 
Canton, 0, 
















LUFKIN 


TAPES AND RULES 
ARE THE BEST 
Yor sale query where. Send for 
Catalog N« 6. 
LUFKIN RULE wo. 
Saginaw. Mich.. 


New York and London 














- , | 
West St. Lou's Machine & Tool Co. 
608 Ma r Av., St. Louis, M 
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The Leading Engineering Paper of the World. 


Motor Boats’ 






Not ‘‘an 
highest type 
motor 
gallon of gasc 











wheel style 
Ecor y of first cost and long f durabil 
drive Double hain to each rear wheel 
‘ s lt rimken roller beari 
qua Write fo I Oks as prospe cti 


THE SCHACHT MANUFACTURING CO., 


Speed 1 to 80 miles. 


AUTO-RUNABOUT SCHACHT 


ne 


2700 Spring Grove Ave., Cincinnati, Ohio 


WRITE FOR THIS BOOK ON THIS FULL! 
CAR me kiwavs Goes the Route 


engine in a buggy’’ but built up from 
Chassis carrying powerful water-cooled | 
Goes 25 miles on one 
line. 








s and finish—Regular auto appear: ance -High 









ll roads—sand, mud and mountain climbing. 

Qu k 1 mm steering wheel—Friction 

utely gea clutchless—Puncture proof 

ngs —Sche ce iretor, etc All of highest 
buyer or speciai offer to agents, 

















IDEAL 
Cruises and Tours 


HE delightful climate -the beautiful 
scenery and the many opportunities 
and facilities for all outdoor sports, make 


JAMAICA and 
The CARIBBEAN 


an ideal American Winter Resort. Reached ia 
days from ew York by the magnificent 

6000-ton ““PRINZ** ‘steamers of the 

ATLAS SERVICE, equipped and furnished ac cord- 
ing to the highest standards 

SPECIAL CRUISES of from |3 to 25 days. Cost, 
from $105 upwards 

30-DAY CRUISE to the WEST INDIES, VENE- 
ZUE and PANAMA Sane. by steamer 

“Oceana,” leaving Feb. 27. Cost, $150 up 
SPECIAL TOURS of varied length and itinerary, 


with inclusive rates for hotels and sight-seeing 





HAMBURG-AMERICAN LINE 





41-45 Broadway, New York 
Boston Chicago Philadelphia 
St. Louis San Francisco 
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Lambert “ 30"’--$1250 


“HE Lambert Car is different from other cars 
not only in its system of transmission but in 
its day-in-and-day-out reliability. 

The Lambert Friction Drive gives the Lambert 
Car a degree of superior service quality not at- 
tained in any other low-priced car and not in every 
high-priced car. 

It transmits more of the power generated 
than any type of gear transmission. It eliminates 
transmission troubles and repair bills. 

Every Lambert model, from the $800 runabout 
up to the big, roomy 7-passenger Lambert at 
$2,000, is a car of full value in power, speed and 
endurance, style, finish and comfort—the choice 
of people who want a good car at a moderate 
price and who “find out” before they buy. 

Write for fully illustrated descriptive catalogue. 


BUCKEYE MANUFACTURING CO. 
1814 Columbus Ave., Anderson, Ind. 














»| WE WILL MAKE wren 


| enguindastese of any metal novelty. 
chinery, tools, dies and ex 


estimates on 
Automatic ma- 
rt work our specialty. 


AUTOMATIC HOOK & EYE CO., Hoboken. N. 4. 


An Assistant 
Boolk-keeper x 


Give your bookkeeper and bill clerks 
an assistant—a tometer. 

It will work 24 hours of every day in 
the year and still be fresh. Then, too, 
it will figure in two hours what you 
cannot figure in eight or more! Isn’t 
such time worth saving? 

Every hour of overtime increases your 
payroll, just that much loss toovercome. 


( 
The COMPTOMETER 


Adds, Subtracts, 
Multiplies, Divides. 






It is a permanent investment and returns its 

price over and over every bour you use it—the 
same as your typewriter. 

jse The Comptometer. It is in a 

class by itself, defeating all others. Ex- 

perience the relief it affords, the time 

® itsaves. You will then see how foolish it 

av is to waste valuable time and 

effort in primitive mental 

figuring. Write for pamph- 

let, or write at once for a 

ptometer on 

free trial. express 

paid,U. S.orCanada. 


Felt & Tarrant 
Mfg. Co. 
S51 North 
Paulina St 

Chicago, - Ill. 






COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES avolNFORMATION on APPLICATION 


NICKEL 


Electro-Plating 
Apparatus and Material 
THE 


Hanson & VanWinkle 
Co., 






Newark. N. J, 


23 & 308. ae St. 
Chic 











DO YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH, SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN? 


LET THE RED DEVIL 
WATER MOTOR DO YOUR WORK 


Attached to any water faucet will develop 
y b 
up to 3 Horse Power according to size of 
pipe and water pressure. Only perfect 
small motor made. Improved bucket 
wheel construc 6-inch Motor for 
Mechanics, But s, Grocers, small too 
ar d Washing Machine, 4H . nj inch 
pip s pressure, Net 

we e $85 cash ‘with order. 
4-inch Motor for grin din oli 
fans, sewi eye De 
Druggists t price Mote 









as 





e 












50; with emery, b 
polish and pulley $3 cash with ‘order. 
oney back for any reason. Send for illustrated eata- 

log. Order your motor dire.t (re u . ealer or from a» 





DIVINE WATER MOTOR CO 
DEP'T i2 UTICA, N.Y. 











use. 
Band Saws, Saw Tables, Jointers, 
Shapers, Borers, Swing 

Saws, Disk Grinders, 
Planers, Planer and 
Matcher, Band Saw 
Blades. 


oP atior 4 
The Crescent Machine % 
Co., 220 Main Street, 
Leetonia, Ohio, U. S. A. 


” ‘ 

**Porox”’ Ignitor Storage 
BATTERIES 
High Capacity. Light Weight. 
Proved as tre best for both igni- 
tion and light. No loss of current. 
It stores and returns the power to 
your wachine ou can see and 
examine the interior without ex- 
posure and digging. because it is 
made up in transparent celluloid 
ars. No danger of breakage like 
lard rubber. Piates and jars are 
guaranteed for one year 

Send for catalog 


Albert Muller, 145 West 49th St., New York 


Precision Model Lathe 


This little Lathe with 5inch 
swing will be found very useful 
for all classes of smal! fine work, 
It is thoroughiy well made and 
in perfect alighment. We guar- 
an'ee it the greatest value ever 
one. 

plete line attachments and 


accessories shown it catalog. 


GOODELL-PRATT COMPANY, Greenfield, Masa, 


Musical Tubular Bells 


Highest Mechanical and Musical Art 
Have you a taste for MUSIC? 
No talent sous ired. Not only in- 
creases socia! standing, bit some 
people bave had their salary in 
reased five told by using our 
Musical Novelties. Can 
Jearned in hours where ordinary 
instruments takes months. 

Send for our new 100-page illustrated 
catalog free. Also 24 pages standard and 
popular sheet music arranged for one or two 
people, showing how to play our inst 
ments, for 4 cents in stamps. 

J. DEAGAN 
2157 No. © fark St., € be -ago, IL 



































STEEL TAPES 


\% in. wide. Nickel plated 
cases with rounded edges. 
Spring wind with center stop. 
Graduated in inches and l6ths, 


86 im . . cash 00-95 


POCKET 


Ber ae 
Pe a) tes ae 1.15 
Send for 282 page catalog No, 18-B. 
THe L. Ss. STARRETT CO., A hol, Mass., U. §. A. 








ju UBRICAy SEND 
men Gist 


S-a: 6.€ Linton 


=) CH. BESLYAaCO RISSSLUSA 











When Other Leather Belts Fail 


If you have had trouble getting a leather belt “to 
stand,” you will tind it worth your while to look 
into the merits of 
S Li Guaranteed Water- 
ea ion proof Leather Belting 
It is not affected by live steam, water, the hottest 
or dampest climate or anything that ordinarily 
knocks out a belt in short order. That's because an 
absolutely waterproof cement is used in the con- 
struction and the leather treated to a waterproof 
dressifig. We also make Reliance belting and 
several other brands equaliy as : 
good for ape c aie purposes 
Wr 8 needs and the conditions 
ler whick cuttin. We « 
at tk ty and se 





le Iting 
cmc age BELTING CO. 

24 8, Green St. CHICAGO, ILL. 
Branches—New Orleans, Pt 


Portland, Ore 


adelphia, 











ae News 


ULLUSTRATED 


100 to 125 pages, 9" x 13", weekly. 


If you cannot locate desired engineering equipment write our 


THE ENGINEERING NEWS PUBLISHING CO. - 


For Civil, Mechanical, Mining and Electrical pe 


Send ten cents for sample copy. 
“Readers Want" department. 
214 Broadway, New York 


OYAL«.. 
ENGINE 


A simple, compact motor of strong, 

rigid construction, comprising er 
latest desirable features in gas ef 
gineering. 2'4 to 15 horse powef. 


ROYAL EQUIPMENT CO. 
145 Housatonic Ave., Bridgeport, Comm. 


Veg 60 


SELLS FOR "Ss 
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GILSON MFG. CO. 308 








HARROUN | 
8 Cylinder V-Motor 


40 H.P. Weight 176 Ibs. 
Water-cooled or Air-cooled 











Continental Engine Co 
10 S. Canal St., Chicago 














an TheBall Transmission 
of! ‘ia Automobiles &Motor Boats *! 


NEW YORK GEAR WORKS 











